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DETAILED ACTION 

Applicant's election with traverse of Group II, claims 1-8,12-13,17 and 18 in the reply filed on 
06/25/2008 is acknowledged. The traversal is on the ground(s) that the claimed invention is directed to 
specific nucleic acid molecules with structure defined by the recited SEQ ID NO:s, which structure 
imparts different properties to the proteins encoded. Applicant argues that the Examiner may gave been 
reading the terms "derivatives", "mimetics" and "mutants" so broadly as to read on the prior art and that 
the claims have been amended to no longer read on such. This is not found persuasive because variants of 
the same gene have been included in a single Group. The basis of the lack of unity lies in the special 
technical feature common to each Group being a gene encoding a fluorescent protein, which is not a 
contribution over the prior art. The cited art in the lack of unity requirement is not cited as prior art over 
the claim but established the common special technical feature amongst the Groups to have already been 
known in the art. Applicant argues that ppluGFP (Group I) is similar to ppluGFP2 (Group II). This 
argument is not persuasive as the products are distinct and separate and the common technical feature is 
not a contribution over the prior art. The common special technical must be a contribution over the prior 
art for unity to exist. In the instant case, it is not. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 9-1 1,14-16,19-26 are withdrawn from further consideration pursuant to 37 CFR 1.142(b), 
as being drawn to a nonelected invention, there being no allowable generic or linking claim. Applicant 
timely traversed the restriction (election) requirement in the reply filed on 06/25/2008. 

Claims 1,6-8,13,17 are amended. Claim 18 is cancelled. Claim 27 is added. Claims 1-17,19-27 
are pending. Claims 9-11,14-16,19-26 are withdrawn. Claims 1-8,12-13,17 and 27 are under 
consideration in the instant office action. 



Claim Objections 
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Claim 1 objected to because of the following informalities: The term "which" in line 3 should 
read "that". Appropriate correction is required. 

Claim 6 objected to because of the following informalities: The term "hose" in line 2 should read 
"host". The term "Claim" in line 3 should not be capitalized. Appropriate correction is required. 

Claim 7 objected to because of the following informalities: The term "chromosonal" in line 2 
should read "chromosomal". Appropriate correction is required. 

Claim 27 objected to because of the following informalities: The term "chromosonal" in line 2 
should read "chromosomal". The claim also lacks appropriate punctuation at the end of the claim. 
Appropriate correction is required. 

Specification 

The disclosure is objected to because of the following informalities: The description of Figure 1 
at page 4 must include a sequence identifier for the sequence depicted in Figure 1 . 
Appropriate correction is required. 

Claim Rejections - 35 USC§ 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Enablement 

Claims 1-8,12-13,17 and 27 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for an isolated nucleic acid molecule selected from the group 
consisting of a) a nucleic acid that encodes a protein comprising the amino acid sequence as shown in 
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SEQ ID NOs: 4,18,20,22,24,26, or 28 b) a nucleic acid comprising the nucleotide sequence set forth in 
SEQ ID NOs: 3,17,19,21,23,25, or 27 and c) a nucleic acid that differs from a nucleic acid of b) due to the 
degeneracy of the genetic code and cells and vectors comprising said nucleic acid, does not reasonably 
provide enablement for other claimed embodiments embraced by the breadth of the claims. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention commensurate in scope with these claims. 

Enablement is considered in view of the Wands factors (MPEP 2164.01(a)). The court in Wands 
states: "Enablement is not precluded by the necessity for some experimentation such as routine screening. 
However, experimentation needed to practice the invention must not be undue experimentation. The key 
word is 'undue,' not 'experimentation.' " (Wands, 8 USPQ2d 1404). Clearly, enablement of a claimed 
invention cannot be predicated on the basis of quantity of experimentation required to make or use the 
invention. "Whether undue experimentation is needed is not a single, simple factual determination, but 
rather is a conclusion reached by weighing many factual considerations." (Wands, 8 USPQ2d 1404). The 
factors to be considered in determining whether undue experimentation is required include: (1) the 
quantity of experimentation necessary, (2) the amount or direction or guidance presented, (3) the presence 
or absence of working examples, (4) the nature of the invention, (5) the state of the prior art, (6) the 
relative skill of those in the art, (7) the predictability or unpredictability of the art, and (8) the breadth of 
the claims. While all of these factors are considered, a sufficient amount for a prima facie case are 
discussed below. 

The claims encompass nucleic acids encoding ppluGFP2 and a number of variants that encode 
mutated forms of ppluGFP2 with various beneficial characteristics. The claims also encompass fragments 
of these nucleic acids as well as any nucleic acid having as little as 70% nucleic acid identity to the 
claimed SEQ IDs or those that encode proteins with as little as 80% sequence identity. 
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The specification teaches a number of variant that are specifically mutated at specific residues to 
optimize the encoded proteins. The specification teaches using mammalian-optimized codons as well as 
yeast-optimized codons (page 22) and used random mutagenesis to generate a cyan emitting protein as 
well as alter maturation speed and brightness. The specification also teaches a variant that has a lesser 
tendency to form aggregates. However, the specification does not teach the broad genus of fragments and 
nucleic acids that hybridize to either the claimed full length sequences or fragments. 

The specification contemplates using nucleotide sequences that hybridize under stringent 
conditions to the nucleotide sequences comprising SEQ ID NO: 3,17,19,21,23,25,27 or 29 or nucleic 
acids that otherwise encode the same proteins as SEQ ID NO:3, 17,29,2 1,23,25 or 27. In view of the state 
of the art and the lack of guidance provided by the specification for what conditions are considered 
stringent, it is not apparent to one skilled in the art if any of nucleic acid sequence, which hybridizes 
under any condition, including those considered to be most stringent, would possess the same biological 
activity compared to SEQ ID NOs: 4,18,20,22,24,26 and 28. The relationship between a sequence of a 
peptide and its tertiary structure (i.e. its activity) are not well understood and are not predictable (e.g. see 
Chiu et al., Folding and Design, 1998, pp. 23-228). The structural identity of sequences isolated by their 
hybridization properties is unpredictable in relation to the original sequence to which it hybridized. 
Kennell teaches that 25 to 50% nucleic acid identity is all that is necessary for hybridization of a sequence 
under any conditions and that obtaining non-specific hybridization products are highly common in the art 
(par bridging p. 260 and 261 and par 1 of p. 261). The specification provides general guidelines and 
conditions for obtaining hybridization products. However, these conditions are exemplary and not 
limiting. The general guidelines and conditions provided by the specification do not provide any 
guidance to overcome the unpredictabilities described in the art. Furthermore, the state of the prior art as 
exemplified by Wallace et al. (Methods Enzymol, Vol. 152, pp. 432-443, 1987) and Sambrook et al. 
(Molecular Cloning, 2 nd Edition, 1989, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, p. 
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11.47) is such that determining the specificity of hybridization probes is empirical by nature and the effect 
of mismatches within an oligonucleotide is unpredictable. Furthermore, the as-filed specification does not 
provide sufficient guidance to determine the structural and functional limitations of a nucleic acid probe 
which hybridizes specifically to the DNAs of SEQ ID NO: 3,17,19,21,23,25 or 27 under any stringent 
condition wherein said stringent hybridization conditions prevent said nucleic acid probe from 
hybridizing to DNA other than SEQ ID NO: 3,17,19,21,23,25 or 27. The lack of working examples in 
view of the prior art and the specification would result in an undue amount of experimentation for one 
skilled in the art to reasonably correlate any DNA probe that would meet the structural limitations of the 
claimed embodiment to a functional use. Thus, one of skill in the art would not know how to use a protein 
encoded by a sequence that merely hybridizes to SEQ ID NO:3, 17, 19,2 1,23,25 or 27. 

The claims encompass nucleic acid fragments of SEQ ID NO: 3,17,19,21,23,25 and 27 as well as 
nucleic acids with at least 70% sequence identity to any of those fragments. The claims encompass 
proteins with at least 90% amino acid identity to SEQ ID NOs: 4,18,20,22,24,26 or 28. The level of 
experimentation to determine which of the fragments or protein variants would encode or have the 
desired and useful activity would be undue. 

The functional domains necessary and sufficient for the luminescent activity is not disclosed, an 
artisan would not know which sequences would need to be conserved to render the equivalent biological 
function as claimed. An artisan would not know which 10% of the sequence could be different from 
polypeptide sequence of SEQ ID NO: 4, 1 8,20,22,24,26 or 28 and still retain the necessary function. 

One skilled in the art would have to make and test with further experimentation an enormous 
number of nucleic acids that meet the structural limitations and determine how to use them. 

Claim 7 is drawn to a cell comprising the expression cassette of claim 6. The claim encompasses 
both isolated cells in vitro as well as cells transfected in vivo. Thus, the claims read on a cell of an animal 
that comprises one of the claimed nucleic acids. The specification teaches isolated cells, in vitro, that 
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express the claimed nucleic acids and uses therefore. However, the specification, while contemplating 
transgenic animals expressing the claimed nucleic acids (see page 14), it does not teach and describe any 
animal with one or more cells comprising or expressing the claimed nucleic acids. While one of skill in 
the art could reasonably make such an animal encompassed by the claims, the specification fails to 
provide the guidance necessary to determine what properties the animal would have and, accordingly, 
how it would be used. Thus, the specification is not enabling for the in vivo embodiments of the claims 
because it would require an undue experimentation to determine how to use the in vivo embodiments of 
the claims. 



Claim Rejections - 35 USC § 112-2 nd paragraph 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-8,12-13,17-18 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

The phrase "hybridizes under stringent conditions" in claim 1(c) is a relative phrase, which renders 
the claim indefinite. The phrase "hybridizes under stringent conditions" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. The definition of the phrase 
"hybridizes under stringent conditions" is not a closed definition from reading page 6 in the as-filed 
specification. The parameters of what constitutes moderately or highly stringent conditions are not 
defined by the claims. 
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Claim 1 recites the limitation "the nucleotide sequence" in lines 11-12 and line 18. There is 
insufficient antecedent basis for this limitation in the claim. The antecedent basis is unclear as multiple 
sequences are recited in the claim. 

Claim 6 recites the limitation "the nucleotide sequence" in line 2. There is insufficient antecedent 
basis for this limitation in the claim. The antecedent basis is unclear as multiple sequences are recited in 
parent claim 1 . 

Claims 2-8,12-13,17-18 depend from claim 1. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or ;i foreign eounlr\ , before l he in\ ention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



Claims 1,5,6,7,8,17,27 are rejected under 35 U.S.C. 102(b) as being anticipated by Pekarsky 
(1998, PNAS, 95:8744-8749) as evidenced by GenBank AF069958. 

Claim 1 broadly encompasses fragments of the nucleotide sequences set forth in SEQ 
IDs:3, 17,19,21,23,25 or 27. The claim also encompasses nucleic acids that will hybridize to any 
of these fragments and nucleic acids that have at least 70% identity to any of such fragments. 
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Pekarsky taught COS cell line comprising an expression vector encoding Nitl. Nitl has a 
span of nucleic acids identical to nucleotides 3-18 of SEQ ID NO:3 (see attached alignment). 

Claims 1,5,6,7,8,17,27 are rejected under 35 U.S.C. 102(a) and (e) as being anticipated by US 
7157566 (filed April 2002; published March 2003). 

Support for the teachings of SEQ ID NO:3 and 4 are not found in US Provisional Application 
60/36857. Support for SEQ ID NO:3 and 4 is found in 60/459679, filed 04/02/2003. Support for SEQ ID 
NO: 17-28 is not found in either provisional application. However, to the extent that the claims are not 
limited to SEQ ID NO:3 or 4, the effective filing date for the claimed subject matter is the filing date of 
priority document PCT/RU03/00525, filed 1 1/26/2003. 

Claim 1 broadly encompasses fragments of the nucleotide sequences set forth in SEQ 
IDs:3, 17,19,21,23,25 or 27. The claim also encompasses nucleic acids that will hybridize to any of these 
fragments and nucleic acids that have at least 70% identity to any of such fragments. Dependent claims 
are drawn to expression vectors and cells comprising the claimed sequences. 

'566 taught SEQ ID NO:7, which is 73.4% identical to a region of SEQ ID NO:3 (See alignment 
below. '566 also taught expression vectors and cells comprising the sequence. 
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; GENERAL INFORMATION: 

APPLICANT: Tsien, Roger 
APPLICANT: Campbell, Robert 

TITLE 0E INVENTION: H0N0HERIC AND DIHERIC FLUORESCENT 

TITLE OF INVENTION: PROTEIN VARIANTS AND METHODS FOR MAKING SAME 

FILE REFERENCE: UC083 . 1CP2CP1 

CURRENT APPLICATION NUMBER: US/10/121,258 
kCURRENT FILING- DATE: 2002-04-10 
l^RIOR APPLICATION NUMBER: 09/794,308 

PRIOR FILING DATE: 2001-02-26 

PRIOR APPLICATION NUMBER: 09/866,538 

PRIOR FILING DATE: 2001-05-24 

NUMBER OF SEQ ID NOS: 78 

SOFTWARE: FastSEQ for Windows Version 4.0 
; SEQ ID NO 7 
LENGTH: 681 
TYPE : DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Polynucleotide encoding DsRed polypeptide variant 
OTHER INFORMATION: rr dimer2" 
JS-10-121-258-7 

Query Match 7.3%; Score 73.4; DB 5; Length 681; 

Best Local Similarity 48.4%; Pred. Ho. 5.2e-10; 

Matches 296; Conservative 0; Mismatches 306; Indels 9; Gaps 3; 
3y 47 CATGAAGATTGAGTGCCGCATCACGGGAACCCTGAACGGAGTGGAGTTTGAGCTGGTCGG 106 

:>b 3 6 CATGC GCTTC AAGGTGC 0 C ATGGAGGGCTC C GTGAA 0 GGC C AC GAGTTC GAOATC GAGGG 9 5 

3y 107 AGGTGGAGAAGGGACTC CTGAGCAGGGAC GTATGAC CAACAAGATGAAGTCTAC C AAGGG 166 

5b 96 C GAGGGC GAGGGC CGC C C CTAC GAGGGCAC C CAGAC C GC C AAGCTGAAGGTGAC C AAGGG 155 

3y 167 CG— CCTTGACCTTCTCCCCCTACCTTCTCTCTCATGTCATGGGATACGGGTTCTACCA 223 

II I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

jb 1 5 6 C GGC C C C CTGC C CTTC GC CTGGGACATC CTG-TC C C C C CAGTTC CAGTAC G-G-CTC CAAGGC 215 

3y 224 CTTTGGTACCTATCCCAGTGGGTATGAGAATCC CTTC CTGC ATGCCATCAACAACGGGGG 283 

3b 216 GTAC GTGAAGC AC C C C GC C GAC ATC C C C GACTACAAGAAGCTGTC CTTC C C C GAGGGCTT 275 

Cjy 284 GTAC AC C AAC AC C AGGATTGAGAAGTATGAGGATGGAGGAGTTCTTC ATGTTAGCTTTAG 343 

I I I III I I I I I I I I I I I I I I I I I I I I 
Jb 2 C AAGTGGGAGC GC GTGAT GAACT] JAGG^ I CGG J rGACCG'I 4 332 

Cjy 344 CTAC AGATATGAAGC AGGC AGGGTGATTGGGGATTTC AAGGTTGTC GGGAC AGGATTC C C 403 

III II I I I I I I I I I I I I I I I I I I I I I I I I I 
Jb CTCCTCCCl AGGAi rGATCTA AAG rGAAGTT ACCAACTTCI 

jy 40 4 TGAGGAC AGTGTGATCTTC AC C GAC AAGATC ATC C GGTC C AATGCTAC C GTGGAGC ACTT 46 3 

Jb 393 C C C C GAC GGC C C C GTAATGC AGAAGAAGAC C ATGGGCTGGGAGGC CTC CAC 0 GAGC GC CT 45 2 

3y 464 GC ACCCAA TGGGAGACAA C GTTCTTGTGGGCTC CTTC GC GAGAAC CTTTTC C CTGAGGGA 523 

Jb 453 GTACCC — CCGCGAC GGC GTGCTGAAGGGC GAGATC CAC OA GGC C CTGAAGCTGAAGGA 5 0 9 

Ojy 524 TGGAGGCTACTACTCATTTGTGGTTGACAGCCACATGCACTTCAAGAGTGC CATC CAC CC 583 

Jb r in i i -m I r i i ru /nr, i a - t t jt i s i gtgcagct 5t 

Gjy 584 ATCCATCCTCCAGAACGGGGGGCCCATGTTTGCCTTCAGGAGAGTTGAGGAACTTCACTC 643 

Jb 5 7 0 GC C C GGCTACTACTAC GTGGAC AC C AAGCTGGAC ATC AC CTC C GAGAAC GAGGACTAC AC 6 2 9 

Gjy 644 CAACACTGAAC 654 

III I I I I 
Jb 630 CATCGTGGAAC 640 
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Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Valarie Bertoglio whose telephone number is (571) 272-0725. The examiner can normally 
be reached on Mon-Thurs 5:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Peter 
Paras can be reached on (571) 272-4517. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 57 1 -272- 1 000. 

/Valarie Bertoglio/ 
Primary Examiner 
Art Unit 1632 



